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© Method and apparatus for perforating cigarettes, or the like, by means of laser rays. 



© The invention refers to ventilated cigarettes mak- 
ing machines, and its object is a method and an 
apparatus for perforating cigarettes by means of 
laser rays, in which the cigarettes (S + F, s' + F) of a 
filter plug and cigarettes unit (S + 2F + S) are si- 
multaneously perforated at each end of a double- 
length filter plug (2F) which is set between two 
filterless cigarettes (S, s') and is connected to the 
said cigarettes by enwrapping and glueing on the 
^■■said filter plug a covering junction band (3), each 
^cigarette being perforated by a laser ray (R, R) 
!■ obtained from the partition of a single primary laser 
^Iray (P). in order to have an identical degree of 
*™ ventilation for each cigarette (S + F, S +F) in a same 
^■filter plug and cigarettes unit (S + 2F + S), with the 
CO cigarettes being respectively perforated by one of 



rays (R, R ) on the respective zone of the covering 
band (3). 



CO 




the secondary laser rays (R, R ), the method of the 



©invention contemplates to balance the perforating 
^action by the secondary laser rays (R, R ) by balanc- 
yjing the power apportionment of the primary laser ray 
(P) to the two secondary laser rays (R, R), or by 
varying the concentration of these secondary laser 
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The invention relates to ventilated cigarettes 
matang machines, and its object is a method 0 f 
perforating cigarettes, or the .ike. According "o this 
method, a .iter p, ug and cigarettes unjf JJ ^ 

tit ? en9th f " ter P,U9 Set betw ^» two 
smgle-length cgarettes and connected thereto by 
enwrapping and glueing on the said filter p ug a 
covering junction band, is provided at each fi? te r 
P ug end associated with the respective cigarette 
w-th at least one row of holes which is Erected 
^aversely to the axis of the filter p.ug and cu- 
rettes umt and is made in the said covering 2E, 
by the perforating action of two laser rays oLned 
by Pamng a pulsating, primary, sin g le (aser ra Tnto 
secondary laser rays of an equal power Ind 

around 9 fiKer P ' U9 3nd ci ^«es unit to turn 
around its ax,s, provisions being made for a final 
chectang of the cigarettes ventilation degree T 
cordmg to the difference in the measured valued 
the average ventilation degree between a predeU 

ZertT*-- ci9arettes re,ative to a £££ 

value of the cgarettes ventilation degree, affects 

X^ n z and ,he power of the **** s 

In the known methods of perforating cigarettes 

S o D P f a f: 9 f Pn ' mary ' aSer ray is by means 

of op ftca , systems (nto ^ c I * 

•ntenerty. During the operation of the ventS 
hab e to often become soiled, particularly owing to 

dust wn(cn deposjts thereon gnd V 8 1 to 

last raV to h 6 T «»«*>°>™* * the p'mary 
laser ray to the two secondary laser rays. Because 
of th.s power unbalance between the two secon- 
dary laser rays, the perforating effect of the saW 
rays ,s different, so that the cigarettes LTno 
been perforated by one of the two LSS^S 

S^T 3 de9ree ° f Venti,ation whic " difS from 
tot of the cigarettes having been perforated by the 

tVr^ ' a T ray - «■ case ' tank's o 
the ftnal checking of the cigarettes ventilation de- 
gree, it ,s presently possible to affect only the 
frequency and the intensity of the primary Jer 
ray_ s 0 as to cause the average ventLon degTee 

to e?ance1m C f t0 be kept - withi " «E 

SSnLST t° n t tant and equal to a ref ^nce 
value. Such a checking, however, does not keeo 

nto account the possible difference in the venfifa 

fon degree between the cigarettes havfng XI 

perforated by one of the two secondary Tser rays 
and t ne cigarettes havjng been v rays 

other secondary .aser ray. and therefore this 
checking ,s not sufficient for guaranteeing mateh no 
degrees of ventilation of the cigarettes belong to 
the same umt consisting of a filter plug and the Jo 



»neous»y perforated cigarettes, nor for pro- 

saS n, y aCt '° nS that are «* to Eliminate the 
sa,d d,fference. Therefore, in order to restore iust 
the same perforating action by the secondiTla Ser 

av yS toe tain : d f ^ Pam ° n ° f the *«™y 2 
us 1st S SySt r S the Perf0rati "9 appara- 
oose ml PreSent ' y C ' eaned for this pur- 
stoooed H 9 H ette mak ' n9 machine n **s to be 
]o stopped. wh,ch results in a considerable output 

for rJ Urth& ° b,8Ct ° f me invention is ^ apparatus 
for carrying out the above-disclosed method and 

pSnT 9 3 ' aSer S ° UrCe f ° r 9 — «n g Z 
pulsating, primary, single laser ray a first tr™;* 

" ^intoT 9 mirr ° r Partn9 ^ " " as r 
ray mto two secondary laser rays of a same power 

said fit' S6C0ndary ,3Ser ray passi "9 through the 
said first m,rror. and into a secondary laser rav 

» ZT ; S ,: ef ' eCted " ^ direcfi °" * one o 2 
cTga ri f P J US Wh,Ch iS associa ^ 1 a' 
Schlhe seconT , S0 ' e ' y fef,eCtin9 mi ™ *w 
MMW ♦ ^ ' aSer ray Passin 9 th ~"9h the 
v,al trans ^ ,ttin 9 re «^ting mirror will be de! 
viated as a reflected secondary laser rav in «1 

STST of the fi,ter p,U9 end whi * * « 
oTtnt •5S5 ci93rette ' a focusino ,ens for 

~ r s r r e for 9eneratin9 the PU '^ 

this tnf ti° Sed ab ° Ve ' in the known mac hines of 

of dust on the mirrors, and then the power unbaf ' 

- gTSer ^ *«*V 'asTrayst 

greater for the secondary laser ray which firsts 
passes through the transmitting reLfing m n? 
and ,s nextly reflected by the solely refleclnn 

TZr s 0 r; ,y - e,,ectin9 mirror 

a laser ray of a mmor power than the precise half " 
« of the power of the primary laser ray. 52 to S 
lesser transparency of the transmitting reflect^ 
mjrro, white the effect of dust on the refSo^ 
both m,rrors is substantially the same. 

The invention aims to provide a moth^^ * 

50 r r3 ^~ • 

.rLbaTk^-be^d Ta 

oSLdT 6 ° f Venti ' ati0n ran be ^ultaneous^ 
obtained by means of each laser ray. 
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This object is attained by the invention with a 
method of the type as described in the preamble, 
in which in the final step of checking the ventilation 
degree of the cigarettes, the average ventilation 
degree is measured of a given number of ciga- 
rettes having been perforated by one of the two 
secondary laser rays, and the average ventilation 
degree is measured of the cigarettes having been 
simultaneously perforated by the other secondary 
laser ray, and such a balancing of the perforating 
action by the two secondary laser rays is effected 
that with each secondary laser ray identical overall 
areas of ventilation holes are obtained either ac- 
cording to the difference between the measured 
value of the average ventilation degree of the ciga- 
rettes having been perforated by one of the two 
secondary laser rays and the measured value of 
the average ventilation degree of the cigarettes 
having been perforated by the other secondary 
laser ray, or according to the difference between a 
reference value of the cigarettes ventilation degree 
and the measured value of the average ventilation 
degree of the cigarettes having been perforated by 
one of the two secondary laser rays, and to the 
difference between the said reference value and 
the measured value of the average ventilation de- 
gree of the cigarettes having been perforated by 
the other secondary laser ray. 

According to a first method of the invention, 
the invention proposes to achieve the balancing of 
the secondary laser rays perforating action by bal- 
ancing the power apportionment of the pulsating 
primary laser ray to the two secondary laser rays. 

According to a modified method of the inven- 
tion, the balancing of the two secondary rays per- 
forating action is carried out by causing at least 
one of the two secondary laser rays to be con- 
centrated to a different degree on the respective 
surface of the covering band, so that holes of a 
different diameter are thus made. 

To carry out this method, i.e. in order to bal- 
ance the power apportionment of the primary laser 
ray to the two secondary laser rays, the invention 
provides an apparatus of the type as described in 
the preamble, in which means are provided for 
varying the coefficient of reflection transmission 
from and by the transmitting reflecting mirror, and 
the said means are controlled by the device for 
checking the ventilation degree of the cigarettes. 

In a modified embodiment in order to achieve 
a different concentration of the two secondary laser 
rays which are reflected on the respective zone of 
the covering band, so that holes of a different 
diameter will be made in the covering band, and to 
obtain identical overall areas of ventilation holes in 
each one of the two cigarettes of a filter plug and 
cigarettes unit, the invention provides an apparatus 
of the type as described in the preamble, which is 
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provided with means for varying the concentration 
of at least one of the reflected secondary laser 
rays, so that a variation is obtained in the diameter 
of the focal spot made by the reflected secondary 
s laser ray associated with a lens, on the respective 
zone of the covering band, the said means being 
controlled by the device for checking the ventilation 
degree of the cigarettes. 

Thanks to this embodiment of the method ac- 

70 cording to the invention and of the apparatus for 
carrying out the said method, the cigarette ventila- 
tion degree of each pair cigarettes in a unit consist- 
ing of a filter plug and two cigarettes which are 
simultaneously perforated by the secondary laser 

75 rays, is always maintained at a same value in an 
automatic manner and without the aid of further 
checking means, other than those already provided 
in the known devices. Therefore, the invention not 
only affords important advantages as for what con- 

20 cerns the construction of the apparatus and the 
cost of the said technical provisions, but also 
avoids any stopping of the ventilated cigarettes 
making machine, so that a considerable decrease 
in productivity is obviated. 

25 Additional features which further improve the 

said method and the said apparatus also form the 
object of the invention, and are the subject of the 
other dependant Claims. 

The particular features of the invention and the 

30 advantages arising therefrom will appear in more 
detail from the specification of some preferred em- 
bodiments, which are shown by way of non-limiting 
examples in the accompanying drawings, in which: 
Figure 1 diagrammatical I y shows ernbodi- 

35 ment of the apparatus for perforating cigarettes by 
means of laser rays, according to the invention. 

Figure 2 shows the transmitting reflecting 
mirror used in the embodiment according to Figure 
1. 

40 Figure 3 diagrammatically shows a second 

embodiment of the apparatus according to the in- 
vention. 

Figure 4 shows a modified realization of the 
embodiment according to Figure 3. 

45 Referring to Figure 1, there is shown a first 

embodiment of an apparatus according to the in- 
vention for perforating cigarettes by means of laser 
rays, in which two filterless cigarettes S and s' 
connected to each other in a filter plug and ciga- 

so rettes unit S + 2F + S' by the interposition of a 
double-length filter plug 2F which is joined to the 
said cigarettes by enwrapping and glueing on the 
said filter plug a covering junction band 3, are 
provided in the said covering band 3 with a row of 

55 holes 4, 5 which are directed transversely to the 
axis of the filter plug and cigarettes unit S + 2F + S , 
and are made at each end of the filter plug 2F 
which is associated to a respective cigarette S, S . 

3 
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nrid f PParatUS accordin 9 to the invention com- 
poses a transiting reflecting mirror 1 and a solely 
reftectrng mirror 2 which are arranged parallel to 

sufastanSn SUCh 3 SpaC6d apart re,atio " »* 

substantial y corresponds to the distance between 

efa, ST. * ^ * B ° th mirr ° rS are so ir « 

Z Z? t S S3,d mirrors wi » f e f| ect a 

ray ailing upon the desired zone of the filter plug 
2F . that ,s, upon the band 3. Moreover, between 

uTsZT+y T thS fi,ter P,U ° and ci ^«es 
unit S + 2F + S . a lens LI, L2 is provided for con- 
centratmg further the reflected secondary laser 
rays R and R on the surface of band 3 

As it clearly appears from Figure 2. the reflect- 

352?°? °I transmittina ref ^ting mirror 1 is 
dmded into two zones 101 and 201 respectively 
extending over about one-half of the said surface 
and having d.fferent coefficients of reflection, which 
particularly amount 40% and 60% of the incident 
Jaser ray The trasmitting reflecting mirror 1 is so 
mounted .n the apparatus shown in Figure 1 as to 
be shiftable transversely to a primaryTaser ray P 
and transversely to the line separating the two 
zones 101 and 202 with two different coeffic ents^f 
reflection^ This transmitting reflecting mirror Han 
be shifted as indicated by arrow A. in both senses 

SniftK ST 5 bY ^ * means < not sh °wn) for 
shirting the said mirror 1 . 

This apparatus is further provided with a not- 
shown iaser source for generating a pulsating pri- 

thfl T P 3nd With 3 device fcr checking 
he degree of ventilation of the simultaneously per- 
forated cigarettes S + F and S + F, also not showT 
The pulsating primary laser ray P falling uoon 

Pa e rted rS L! ra r "** mi ™ 1 is ^5 

SEti seconda 'v 'aser rays, i.e.. into a 

reflected secondary laser ray R and into a secon- 
dary laser ray T which passes through the said first 

SEE?" 8 ref ' eCtin9 mirr ° r ™* *** as a 
bv thl ^ COndary ,aser rav • wi « °e reflected 
by the solely reflecting mirror 2 in the direction of 

SlSSS'T V" P,U9 and 
ravs R an^ p' T° refteCted Secondarv ,a ^r 
^ fUrther conc e"»rated on the 
respective zone of the covering band 3 of a filter 
pug and ciga r e tt e S unit S+2F+S' by the lensi 
L1 and L2, and the said unit is being simulta- 

oTband TS r U " d itS S ° mat in «2i 
of band 3 which ,s struck by the reflected secon- 
dary laser rays R and R , « row of holes 4 , 5 js 
made transversely to the axis of the filter plug and 
cigarettes unit S + 2F + S . 

Once they have been perforated, the cigarettes 

cioareS, + /c Stf " f ° rm ' in9 3 Sin 9 ,e fi,ter Ao and 
c ga ettes unit S + 2F + S are separated from each 
other and are individually fed to the device for 
checking their degree of ventilation. This device 



(not shown) measures the average ventilation de- 
gree of a given number of cigarettes S + F having 
^"Perforated by the reflected secondary 
ray R, as well as the average ventilation degree of 
s an equal number of cigarettes S+F having been 
perforated by the reflected secondary laser ? ay r' 
and then makes up the difference between the said 

meZ aSUred va,ues ' and a,so Compares ea <* of 
io tnl ? Va ' UeS With a referenc e value of 

10 the average ventilation degree of the cigarettes 
which is set in the said device. Qarettes, 
Under normal operative conditions, i.e., when 
any dust, or the like, has not yet deposited on the 
m rrors 1 and 2. the power of the primary laser ay 

the 5 aPP ° rt,0ned "WntUly ^ a same manner to 
he two secondary laser rays R. and T or R '. and 
the average ventilation degree of the cigarette S + F 

ias V er 9 r a v ee R Perf0rated bV the ref ' ected seconda ry 
2 o cE rJZ Vl aPPr0ximate,v equal to that of the 
S * ' * nav,n 9 bee n/ perforated by the 
reflected secondary laser ray R 

In this case, the difference between the aver- 
age venfllation degree of the cigarettes S + F hav- 
|ng been perforated by the reflected secondary 

efleS 65 S + F havind perforated by the 

a^o?to SeC ° ndary ^ fay is ^ to 2 ^o. or 
almost to zero, or anyway it is lower than a pre- 

30 t lTl I*™™* V3,ue whicn has b «en Present 
L ? e ?. k,n9 deviCe - 171,8 device «"e S the 
value resultmg from this difference for control! ^ 
the > means provided for the shiftment of the trans 
m ttmg reflecting mirror 1. which move the mirror 1 
into such a position that one half of the primary 
h*f er ^ L Wi " fa " upon the Electing 2 oneToT 
ha.f ,n o 9 f i 40% .; eflection ^efficient, while the other 
zone e h Said ray P Wi " fa " upon the reflecting 

that the I?? 9 3 60% reflection so 
that the said device gives rise to a partition of the 

« said pnmary ray P into two secondary rays R and 
T which both have a power amounting to 50 % of 
the power of the primary laser ray P 

Moreover, when the average ventilation degree 
of the cgarettes S + F and S +F does not cor- 
« respond, within certain tolerance limits, to the av , 

vtoe r f h feren h Ce , Va,Ue a ' S0 Set in the Peking de- 
vice the checking device will so control the laser 
source for generating the primary laser ray P that 
the frequency and/or the power of the said primary 

vlnltr C ' 9aretteS haVi " 9 3 Uniform ^-of 

tr a n^- f° Ve diSClosed co " d i«ons of the 
transmitting reflecting mirror 1. when the mirrors 
ss are soiled, for example by dust having depos ted 
thereon, the reflected secondary laser ray R P has a 
considerably lower power than the power of the 
reflected secondary laser ray R. since the ray r' 
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must pass through the transmitting reflecting mirror 
1 and must be also reflected by the solely reflect- 
ing mirror 2, while the reflected secondary ray R 
undergoes a decrease in its intensity only at the 
transmitting reflecting mirror 1. Under these con- 
ditions, the difference between the average ventila- 
tion degree of the cigarettes S + F having been 
perforated by the reflected secondary laser ray R 
and the average ventilation degree of the cigarettes 
having been perforated by the reflected secondary 
laser ray r' is higher than zero or than a present 
determinate threshold value, so that the checking 
device so controls the shiftment of the transmitting 
reflecting mirror 1 as to balance the power appor- 
tionment of the primary laser ray P to the two 
secondary laser rays R and r', and as to have 
approximately equal ventilation degrees of the 
cigarettes S + F and S+F. The transmitting reflect- 
ing mirror 1 is so shifted transversely to the line 
separating the two zones 101 and 201 having dif- 
ferent reflection coefficients, that the distribution of 
the primary laser ray P to the two zones 101 and 
201 of the transmitting reflecting mirror 1 will be 
varied, whereby, according to whether the primary 
laser ray P falls to a greater extent upon the one 
zone 101 or upon the other zone 201, a decrease 
or an increase in the power of the reflected secon- 
dary ray R occurs, which results in the power of 
the secondary laser ray T which passes through 
the transmitting reflecting mirror 1, being increased 
or decreased. 

In order to have a quite equal ventilation de- 
gree for all the ventilated cigarettes being pro- 
duced, as specified hereinabove, the device for 
checking the cigarette ventilation degree also con- 
trols, when required, the frequency and/or power 
variation of the primary laser ray P, according to 
the difference in the average ventilation degree 
between the ventilated cigarettes S + F and s' + F, 
relative to a set reference value of the ventilation 
degree of the cigarettes. 

The embodiment shown in Figure 3 is essen- 
tially like the embodiment shown in Figure 1, and 
substantially comprises the same components 
which are designated by the same reference nu- 
merals. However, in the embodiment shown in Fig- 
ure 3, the trasmitting reflecting mirror 1 is so 
mounted as to be stationary, and has a uniform 
coefficient of reflection over its entire reflecting 
surface, while the lens L1 for concentrating the 
secondary laser ray R being reflected by the trans- 
mitting reflecting mirror 1, is so mounted as to be 
shiftable in both senses of the direction of the said 
reflected secondary laser ray R, as indicated by 
arrow B1 in Figure 3- 

Thanks to this devised arrangement, by shifting 
the lens L1 in either of the two senses of arrow B1 . 
the secondary laser ray R can be more or less 
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concentrated on the surface of band 3, whereby in 
the surface of this band 3 holes can be made 
which are larger or smaller than the holes made by 
the secondary laser ray R' with its lens L2 being 

5 fixedly mounted,- so that the said ray r' has always 
a same degree of concentration on the surface of 
the said band 3. Therefore, when the mirrors 1 and 
2 are covered with dust, so that the reflected 
secondary laser rays R and r' no more have a 

io same power and the average ventilation degree of 
the perforated cigarettes S + F is no more substan- 
tially equal to the average ventilation degree of the 
cigarettes S+F, the perforating action by the two 
secondary laser rays R and r' can be re-balanced 

75 by only shifting the lens L1. Also in this case, the 
shifting of the lens L1 is controlled according to the 
difference, as measured by the checking device, 
between the average ventilation degree of the ciga- 
rettes S + F having been perforated by the reflected 

20 secondary laser ray R and the average ventilation 
degree of the cigarettes s' + F having been perfo- 
rated by the reflected secondary laser ray R , 
whereby this difference is eliminated or minimized, 
in a manner which is quite similar to the preceding 

25 embodiment. 

From the foregoing description there clearly 
appear the advantages of the method and the 
apparatus according to the invention. The advan- 
tages of this method reside in the fact that the 

30 ventilation degree of the produced cigarettes can 
be rendered uniform, not only in the case of a 
variation in time of the cigarettes ventilation de- 
gree, but also in the case of a differnece in the 
ventilation degree between the cigarettes which are 

35 simultaneously obtained from a same filter plug 
and cigarettes unit In both of these cases, this is 
achieved respectively by causing the frequency 
and the power of the primary laser ray to be 
properly adjusted, and by causing the perforating 

40 action by the reflected secondary laser rays, par- 
ticularly the power apportionment of the primary 
laser ray to the secondary laser rays obtained from 
the said primary laser ray, to be balanced. 

The advantages of the above disclosed appara- 

45 tus for carrying out the method according to the 
invention reside in the extremely simple and eco- 
nomical construction of the said apparatus, and in 
the fact to be also taken into account, that such an 
apparatus can be realized even by augmenting and 

so modifying without having to bear an excessive cost 
of construction, any perforating apparatus of the 
known ventilated cigarette-making machines. 

A further improvement of the apparatus accord- 
ing to the invention, as shown in Figure 3, is the 

55 modified embodiment shown in Figure 4. In this 
modified embodiment, not only the lens L1, but 
also the lens L2 is so mounted as to be shiftable in 
the direction of the reflected secondary laser ray r' 

5 
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(arrow B2), so that both the perforating action by 
the secondary laser ray R and the perforating ac- 
tion by the secondary laser ray R can be simulta- 
neously varied. 

Differently from the above disclosed embodi- 
ments, the shifting of the lens L1 and the shifting of 
the lens L2 is respectively controlled in an in- 
dependent manner, and is based on the difference 
in the average ventilation degree between a pre- 
determined number of the associated cigarettes 

T. re,atlVe t0 a refer ence value of the 

sad average ventilation degree which is set in the 
checking device. Thus, both the desired balancing 
of the perforating action by the reflected secondary 
laser rays R and R and the variation as required 
for keep.ng constant the ventilation degree of the 
cigarettes while they are being produced, are si- 
multaneously attained, however without the fre- 
quency and/or the power of the primary laser ray P 
having also to be controlled, just as in the above- 
disclosed embodiments. 

Of course the invention is not limited to the just 
described and shown embodiments, and the same 
may be widely changed an. modified, the more so 
■n construction. The method according to the inven- 

m°IL a H f a " apparatus for carrying out this 
method may be used also in other industrial fields 
for processing any other type of rod-like or 
c.garette-l,ke article. Moreover, the apparatus of the 
invention may consist of a combination of the ap- 
paratus as described and shown in the foregoing 
or the balancing of the secondary laser rays per- 
forating action may be achieved by means of other 
optical systems, such as. for example, an attenua- 
tor a filter, or any other similar means. Also the 
control for balancing, the perforating action by the 
secondary laser rays, may be effected according to 
he measuring and the comparison of other pecu- 
liar features of the articles to be processed 



Claims 

1. Method of perforating cigarettes, or the like 
by means of laser rays, in which a filter plug and 

SETS Uni 7 S + 2F+S ) c «ng of a doubte- 
tengfh filter plug (2F) set between two simple- 
length cgarettes (S, S) and connected thereto by 
enwrapping and glueing on the said filter plug a 
covering junction band (3). is provided at each end 
of the filter plug (2F) which is associated with the 
respective cigarette <S. S ). with at least one row of 
holes (4. 5) which is directed transversely to the 

S+V-U-! 16 H fi,ter P,U9 and Ci *™«* s "* 

S xl 1 ) ,S made in the said covering band 
UJ) by the perforating action of two laser rays (R 
R ) obtained by parting a pulsating, primary, single 
laser ray (P) into two secondary laser rays (R T) of 



an equal power, and by causing the filter plug and 
cigarettes unit (S + 2F + S') to turn around its axis 
prov.s.ons being made for a final checking of the 
ventilation degree of the cigarettes (S + F s' + F) 
5 which according to the difference in the measured 
value between the average ventilation degree of a 
predetermined number of cigarettes (S + F s' + F) 
relative to a reference value of the cigarettes ven- 
t. ahon degree, affects the frequency and the power 
w of the pulsating primary laser ray (P) characterized 
in that in the final step of checking the ventilation 
degree of the cigarettes (S + F. s' + F). the average 
ventilation degree is measured of a given number 

, 5 fm'flf^ (S + ^ haVinQ been Po^rated by one 
's (R) of the two secondary laser rays, and the aver- 
age ventilation degree is measured of the ciga- 
rettes (S +F) having been simultaneously perfo- 
rated by the other secondary laser ray (R') and 
such a balancing of the perforating action by the 
20 two secondary laser rays (R. R) is effected that 
with each secondary laser ray identical overall 
areas of ventilation holes are obtained either ac- 
cording to the difference between the measured 
3 , V rT* 1 th l avera 9 e ventilation degree of the ciga- 
! f (S + F) havin9 been Pirated by one (R) of 
the two secondary laser rays and the measured 
value of the average ventilation degree of the ciga- 
rettes (S + F) having been perforated by the other 
secondary laser ray (R ). or according to the dif- 
oo ference between a reference value of the cigarettes 
ventilation degree at the measured value of the 
average ventilation degree of the cigarettes (S + F) 
having been perforated by one (R) of the two 
secondary laser rays, and to the difference be- 
as tween the said reference value and the measured 
value of the average ventilation degree of the ciga- 
rettes (S+F) having been perforated by the other 
secondary laser ray (R ). 

40 i™/' ™ e , method wording to Claim 1. character- 
40 .zed .n that in order to achieve the balancing of the 
perforating action by the secondary laser rays (R 
■ the power apportionment is balanced of the 
pulsating primary laser ray (P) to the two secon- 
dary laser rays (R. R ). 
"5 3. The method according to Claim 2. character- 

ized in that the power apportionment of the primary 
laser ray (P) to the secondary laser rays (R T) 
which are obtained from the partition of the primary 
laser ray (P) b y means of a transmitting reflectinq 

ZW S ba ' anCed by varyi "9 *e coefficient of 
reflection from the said transmitting reflecting mir- 

4. The method according to Claim 1 . character- 

55 bvlhT ^ b !' anCi " 9 ° f the Prorating action 
ss by the two secondary laser rays (R. r') is carried 
out by causing the said secondary laser rays (R 
H ) to be concentrated to a different degree on the 
respective surface of the covering band (3). so that 
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holes of a different diameter are thus made. 

5. The method according to Claim 4, character- 
ized in that the concentration of the secondary 
laser rays (R, R) on the respective zone of the 
covering band (3) is varied by shifting two focusing 
lenses (L1, 12) respectively associated with one of 
the two secondary laser rays (R, R'), or by shifting 
only one of the said two lenses, in both senses 
(arrow B1 and arrow B2) of the direction of the 
respective secondary laser ray (R, R). 

6. An apparatus for carrying out the method 
according to Claims 1 to 3, and comprising a laser 
source for generating a pulsating, primary, single 
laser ray (P). a first transmitting reflecting mirror (1) 
for parting the primary laser ray (P) into two secon- 
dary laser rays (R, T) of a same power, i.e., into a 
secondary laser ray (T) passing through the said 
first mirror, and into a secondary laser ray (R) 
which is reflected in the direction of one of the 
ends of the filter plug (2F). which is associated with 
a cigarette (S), a second solely reflecting mirror (2) 
from which the secondary laser ray (T) passing 
through the said first transmitting reflecting mirror 
(1) will be deviated as a reflected secondary laser 
ray (R ) in the direction of the end of the filter plug 
(2F) which is associated with the opposite cigarette 
(S ), a focusing lens (L1 , L2) for each of the re- 
flected secondary laser rays (R, R ), for concentrat- 
ing the said rays on the respective surface of the 
covering band (3), a device for checking the ven- 
tilation degree of the cigarettes (S + F, s' + F). and 
controlling the laser source for generating the pul- 
sating primary laser ray (P) f characterized in that in 
order to balance the power apportionment of the 
primary laser ray (P) to the two secondary laser 
rays (R, R ), means are provided for varying the 
coefficient of reflection transmission from and by 
the transmitting reflecting mirror (1), the said 
means being controlled by the device for checking 
the ventilation degree of the cigarettes (S + F, 
S' + F). 

7. The apparatus according to Claim 6, char- 
acterized in that the surface of the transmitting 
reflecting mirror (1) is divided into two zones hav- 
ing different coefficients of reflection, each zone of 
the said surface being covered with a layer of 
reflecting material (101, 201) with a respective, 
different coefficient of reflection. 

8. The apparatus according to Claim 7, char- 
acterized in that the one layer (101) and the other 
layer (202) of reflecting material have a coefficient 
of reflection respectively amounting to 40% and 
60% of the incident ray, the two layers extending 
over about one-half of the surface of the transmit- 
ting reflecting mirror (1), and the line separating the 
said two layers being a straight line. 

9. The apparatus according to Claim 8. char- 
acterized in that the pulsating primary laser ray is 
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so directed that it falls partly upon the one reflect- 
ing zone (101) and partly upon the other reflecting 
zone (101) and partly upon the other reflecting 
zone (201) of the transmitting reflecting mirror (1), 

5 and in that means are provided for shifting the 
transmitting reflecting mirror (1) transversely to the 
line separating the two layers (101, 201) having a 
different coefficient of reflection, and transversely 
to the primary laser ray (P) f the said means being 

70 so controlled by the device for checking the ven- 
tilation degree of the perforated cigarettes, that the 
part of the primary laser ray (P) which falls upon 
the one zone (101) of the transmitting reflecting 
mirror (1) will be varied relative to the part of the 

rs said primary laser ray (P) which falls upon the 
other zone (201) of the said mirror (1). 

10. The apparatus according to claim 9, char- 
acterized in that the means for shifting the transmit- 
ting reflecting mirror consist of micrometrically 

20 shifting means. 

11. The apparatus for carrying out the method 
according to Claims 1 , 4, 5, and 6, characterized in 
that in order to cause the two reflected secondary 
laser rays (R, R ) to be differently concentrated on 

25 the respective zone of the covering band (3), 
whereby holes of a different diameter are made in 
the said covering band, this apparatus is provided 
with means for shifting the lens (L1) for focalizing 
one (R) of the reflected secondary laser rays in 

30 both senses (arrow B1) of the direction of the said 
ray (R), so that a variation is obtained in the diam- 
eter of the focal spot made by the reflected secon- 
dary laser ray (R) on the respective zone of the 
covering band (3), tha said means for shifting the 

35 said lens (L1) being controlled by the device for 
checking the ventilation degree of the cigarettes. 

12. The apparatus according to Claim 11, char- 
acterized in that each lens (L1, L2) for focalizing 
each reflected secondary laser ray (R, R ) is pro- 

40 vided with means for shifting one of the said lenses 
independently of the other lens in both senses 
(arrow B1 and arrow B2) of the direction of the 
reflected secondary laser ray (R, R ) which is asso- 
ciated with the respective lens, the said means for 

45 shifting the said lenses being controlled indepen- 
dently of each other by the device for checking the 
ventilation degree of the cigarettes. 

13. The apparatus according to any one or 
both of the preceding Claims 11 and 12, character- 
so ized in that the means for shifting the lenses (L1, 

L2) are micrometically shifting means. 

14. The method and the apparatus according 
to any one of the preceding Claims, characterized 
in that this method and this device may be used 

55 for processing any other type of rod-like articles. 
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